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(54) TiUe: FIVE-SPEED AUTOMATIC TRANSMISSION 




(57) Abstract 



A five-speed automatic transmission with input (14), output (16), three input clutches (CI, C2, C3), three brakes (C4, C5, C6) and 
three planetary gearsets (49, 50, 51). Hie ring gear (62) of the second gearset (50) rotates in the same direction and velocity with the carrier 
(68) of the third gearset (72). 
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FIVE- SPEED AUTOMATIC TRANSMISSION 
The present invention relates 
generally to automatic transmissions for 
vehicles and, more particularly, to a five- speed 
5 automatic transmission for an automotive 
vehicle* 

A conventional automatic transmission 
includes a hydrodynamic torque converter to 
transfer engine torque from an engine crankshaft 

10 to a rota table input member of the transmission 
through fluid-flow forces • The transmission 
also includes frictional units, typically 
referred to as clutches, which couple the 
rota table input member to one or more members of 

15 a planetary gearset. Other frictional units, 
typically referred to as brakes, hold one or 
more members of the planetary gearset stationary 
during the flow of power. Such transmissions 
also typically provide for one or more planetary 

20 gearset s in order to provide various ratios of 
torque and to ensure that the available torque 
and the respective tractive power demand are 
matched to each other. 

An example of an automatic 

25 transmission having a plurality of planetary 
gearsets is a ZF five-speed automatic 
transmission (5 HP 30) commercially available 
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from Zahnradf abrik Friedrichshaf en AG of Germany 
and found on the 1994 Brv 540i vehicles. The ZF 
five -speed automatic transmission includes a 
torque converter with a lock-up clutch, three 
5 drive clutch assemblies, three brake assemblies, 
and three planetary gearsets* 

One disadvantage of the above ZF five- 
speed automatic transmission is that the 
arrangement of the planetary gearsets provides 

10 higher losses of efficiency in fifth gear 

because all three gearsets are loaded. Another 
disadvantage of the ZF five- speed automatic 
transmission is that it is more difficult with 
good planetary gearset design to provide a 0,75 

15 overdrive ratio and good ratio spacing. 

It is, therefore, one object of the 
present invention to provide a five- speed 
automatic transmission for an automotive 
vehicle. 

20 It is another object of the present 

invention to provide a five -speed automatic 
transmission that has a plurality of planetary 
gearsets arranged to provide all ratio steps of 
small to medium magnitude. 

25 It is yet another object of the 

present invention to provide a five -speed 
automatic transmission that has a plurality of 
planetary gearsets arranged to provide a 0.75 
overdrive ratio. 

30 It is still another object of the 

present invention to provide a five- speed 
automatic transmission that minimizes losses of 
efficiency in fifth gear. 

To achieve the foregoing objects/ the 

35 present invention is a five- speed automatic 
transmission for a vehicle including a 
transmission housing, an input member, an output 
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member, a plurality of planetary gearsets for 
changing a ratio of torque between the input 
member and the output member, a plurality of 
clutch assemblies to selectively couple the 
5 input member to predetermined gears of the 
planetary gearsets, a plurality of brake 
assemblies to selectively couple predetermined 
gears of the planetary gearsets to the 
transmission housing, and means for allowing the 

10 output member and a planetary carrier from one 
of the planetary gearsets, an annulus gear from 
another of the planetary gearsets and a sun gear 
from another of the planetary gearsets to rotate 
s imultaneous ly . 

15 One advantage of the present invention 

is that a five- speed automatic transmission is 
provided for an automotive vehicle. Still 
another advantage of the present invention is 
that the five- speed- automatic transmission has a 

20 plurality of planetary gearsets arranged to 

provide good ratio spacing of small to medium 
magnitude, especially between first and second 
gears. A further advantage of the present 
invention is that the five- speed automatic 

25 transmission provides a unique arrangement of 
planetary gearsets to achieve a 0.75 overdrive 
ratio in fifth gear. Still a' further advantage 
of the present invention is that the five-speed 
automatic transmission minimizes losses of 

30 efficiency in fifth gear by loading only one 
planetary gearset . 

Other objects, features and advantages 
of the present invention will be readily 
appreciated as the same becomes better 

35 understood after reading the subsequent 
description taken in conjunction with 
accompanying drawings. 
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FXGS. 1A and IB are a cross -sectional 
view of a five- speed automatic transmission 
according to the present invention* 

FIG* 2 is a cross-sectional schematic 
5 view of the five- speed automatic transmission of 
FIGS . 1A and IB. 

FIG. 3 is a chart of gears, gear ratio 
and clutches and brakes engaged for the five- 
speed automatic transmission of FIG. 2 when used 

10 as a five- speed overdrive. 

Referring to FIGS. 1A and IB, a cross- 
sectional view of a five- speed automatic 
transmission, according to the present 
invention, is partially shown at 10. The five- 

15 speed automatic transmission 10 is adapted for 
use in a vehicle (not shown) such as an 
automotive vehicle. The five- speed automatic 
transmission 10 is similar to the four-speed 
automatic transmission disclosed in U.S. Patent 

20 No. 4,875,391, the disclosure of which is hereby 
incorporated by reference, except to that 
specifically illustrated and described herein. 

The five- speed automatic transmission 
10 includes a transmission housing 12 for 

25 enclosing a torque converter assembly (not 

shown), an input member 14, an output member 16, 
a multi-clutch and brake assembly, generally 
indicated at 18, and a gear assembly generally 
indicated at 20. The transmission housing 12 is 

30 stationary relative to the rotatable input 

member 14, output member 16 and gear assembly 
20. Power is transmitted from a rotating 
crankshaft (not shown) of an engine (not shown) 
to the torque converter assembly, in turn, to 

35 the rotatable input member 14. 

The multi-clutch and brake assembly 16 
allows predetermined gears within the gear 
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assembly 20 to be selectively engaged and 
disengaged from either the input member 14 or 
the transmission housing 12 . Near the input 
side of the transmission 10 , the multi-clutch 
5 and brake assembly 18 includes an underdrive 
clutch assembly 22. (applied in first, second, 
third and fourth gears) , an overdrive clutch 
assembly 24 (applied in fourth and fifth gears) 
and a reverse clutch assembly 2 6 (applied in 
10 reverse gear) . Near the output side of the 
transmission 10, the multi-clutch and brake 
assembly 18 includes a three/five (35) brake 
assembly 28 (applied in third and fifth gears) , 
a low/reverse brake assembly 30 (applied in 
15 first and reverse gears) and a second brake 
assembly 32 (applied in second gear) . The 
multi- clutch and brake assembly 18 also includes 
an input retainer hub 33 splined to the input 
member 14 and an input retainer 34 splined to 
20 the input clutch retainer hub 33. 

The underdrive clutch assembly 22 
includes a plurality of axially spaced annular 
plates 22a and a plurality of axially spaced 
annular discs 22b which are alternated between 
25 the plates 22a and when the underdrive clutch 

assembly 22 is not applied, these plates 22a and 
discs 22b are free to move or rotate relative to 
each other. The plates 22a are mounted to the. 
input retainer 34 and the discs 22b are mounted 
30 to an underdrive hub 36. The underdrive hub 36 
is operatively connected to a rotatable gear 
shaft 37 of the gear assembly 20. 

The overdrive clutch assembly 24 
includes a plurality of axially spaced annular 
35 plates 24a and a plurality of axially spaced 

annular discs 24b. The plates 24a and discs 24b 
are similar to those of the underdrive clutch 
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assembly 22. The plates 24a are mounted to the 
input retainer 34 and the discs 24b are mounted 
to an overdrive hub 38 operatively supported 
about the gear shaft 37 of the gear assembly 20, 
5 The reverse clutch assembly 26 

includes a plurality of axially spaced annular 
plates 2 6a and a plurality of axially spaced 
annular discs 26b, The plates 26a and discs 261} 
are similar to those of the underdrive clutch 

10 assembly 22. The plates 26a are mounted to the 
input retainer 34 and the discs 26b are mounted 
to a reverse hub 40 operatively connected to the 
gear assembly 20. It should be appreciated that 
the clutch assemblies 22, 24 and 26 are applied 

15 by fluid actuating devices 41 and 42 similar to 
that in U.S. Patent No. 4,875,391. 

The three/ five brake assembly 28 
includes a plurality of axially spaced annular 
plates 2 8a and a plurality of axially spaced 

20 annular discs 28b. The plates 28a and discs 28b 
are similar to those of the underdrive clutch 
assembly 22. The plates 28a are mounted to the 
transmission housing 12 and the discs 28b are 
mounted to a connecting member 43 connected to 

25 the reverse hub 40. 

The low/ reverse brake assembly 30 
includes a plurality of axially spaced annular 
plates 30a and a plurality of axially spaced 
annular discs 3 0b. The plates 30a and discs 30b 

30 are similar to those of the underdrive clutch 
assembly 22. The plates 30a are mounted to a 
connecting member 44 connected to the 
transmission housing 12 and the discs 3 0b are 
mounted to a connecting member 45 of the gear 

35 assembly 20 to be described further herein. 

The second brake assembly 32 includes 
a plurality of axially spaced annular plates 32a 
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and a plurality of axially spaced annular discs 
32b. The plates 32a and discs 32b are similar 
to those of the underdrive clutch assembly 22 . 
The plates 32a are mounted to the transmission 
5 housing 12 and the discs 32b are mounted to an 
annulus gear 72 of the gear assembly 2 0 to be 
described further herein. It should be 
appreciated that the brake assemblies 28, 30 and 
32 are applied by fluid actuating devices 46, 47 

10 and 48, respectively. 

The gear assembly 20 includes a front 
or first planetary gearset, generally indicated 
at 49, an axially spaced intermediate or second 
planetary gearset, generally indicated at 50, 

15 and an axially spaced rear or third planetary 
gearset, generally indicated at 51. The first 
planetary gearset 49 includes a first sun gear 
52 at its center. The first sun gear 52 is 
connected to the reverse hub 40. The first 

20 planetary gearset 49 also includes a first 
planetary carrier 54 having a plurality of 
circumf erentially spaced first pinion gears 55 
to engage the first sun gear 52. The first 
planetary carrier 54 is spline connected to the 

25 overdrive hub 38. The first planetary gearset 
49 further includes a first annulus gear 56 
disposed about the first planetary carrier 54 
and engages the first pinion gears 55. The 
ratio of the number of teeth on the sun gear to 

30 the number of teeth on the annulus gear in this 
example is 3.00. The first annulus gear 56 is 
connected to a connecting member 57 of the gear 
assembly 20. 

The intermediate or second planetary 

35 gearset 50 includes a second sun gear 58 at its 
center which is spline connected to the gear 
shaft 37. The second planetary gearset 50 also 
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includes a second planetary carrier 60 having a 
plurality of circumf erentially spaced second 
pinion gears 61 to engage the second sun gear 
58. The second planetary carrier 60 is 
5 connected to the connecting member 57 which is, 
in turn, connected to the first annulus gear 56. 
The second planetary carrier 60 is also spline 
connected to the output member 16. The second 
planetary gearset 50 further includes a second 
10 annulus gear 62 disposed about the second 

planetary carrier 60 and engages the second 
pinion gears 61. The ratio of the number of 
teeth on the sun gear to the number of teeth on 
the annulus gear in this example is 2.55. The 
15 second annulus gear 62 is connected to a 
connecting member 64 which is, in turn, 
connected to the first planetary carrier 54 and 
connecting member 45. 

The rear or third planetary gearset 51 
20 includes a third sun gear 66 at its center which 
is spline connected to the output member 16 of 
the transmission 10. The third planetary 
gearset 51 also includes a third planetary 
carrier 68 having a plurality of 
25 circumf erentially spaced third pinion gears 69 
to engage the third sun gear 66. The third 
planetary carrier 68 is spline connected to a 
connecting member 70 which is, in turn, 
connected to the connecting member 45. The 
30 third planetary gearset 51 further includes a 
third annulus gear 72 disposed about the third 
planetary carrier 68 and engages the third 
pinion gears 69. The ratio of the number of 
teeth on the sun gear to the number of teeth on 
35 the annulus gear in this example is 1.55. 

Referring to PIG. 2, a cross-sectional 
schematic view of the transmission 10 is 
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illustrated. In operation, the input member 14 
of the transmission 10 rotates due to torque 
being transferred from the rotating crankshaft 
of the engine and through the torque converter 
5. assembly to the input member 14* The input 
retainer hub 33 and input retainer 34 also 
rotate with the input member 14 due to their 
connection. The plates 22a, 24a, 26a also 
rotate with the input retainer 34 due to the 

10 connection between them. 

When the under drive clutch assembly 22 
is applied, the rotating plates 22a and discs 
22b of the underdrive clutch assembly 22 engage 
each other and a frictional force is produced 

15 between the plates 22a and discs 22b. Because 
the input retainer 34 and plates 22a are 
rotating, the frictional force causes the discs 
22b and underdrive hub 3 6 to rotate, in turn, 
rotating the gear shaft 37 and second sun gear 

20 58 of the second planetary gearset 50. 

When the overdrive clutch assembly 24 
is applied, the rotating plates 24a and discs 
24b of the overdrive clutch assembly 24 engage 
each other and a frictional force is produced 

25 between the plates 24a and discs 24b. Because 
the input retainer 34 and plates 24a are 
rotating, the frictional force causes the discs 
24b and overdrive hub 38 to rotate, in turn, 
rotating the first planetary carrier 54, connect- 

30 ing member 64, second annulus gear 62, connect- 
ing member 70 and third planetary carrier 68. 

When the reverse clutch assembly 26 is 
applied, the rotating plates 26a and discs 26b 
of the reverse clutch assembly 26 engage each 

35 other and a frictional force is produced between 
the plates 26a and discs 26b. Because the input 
retainer 34 and plates 26a are rotating, the 
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fractional force causes the discs 26b and 
reverse hub 40 to rotate, in turn, rotating the 
first sun gear 52. 

When the three/five brake assembly 2 8 
5 is applied, the plates 28a and discs 28b of the 
three/five brake assembly 28 engage each other 
and a frictional force is produced between the 
plates 28a and discs 28b. Because the plates 
2 8a do not rotate or are stationary, as they are 

10 connected to the transmission housing 12, the 

frictional force holds the discs 28b, connecting 
member 43 and reverse hub 40 stationary, in 
turn, holding the first sun gear 52 stationary. 

When the low/reverse brake assembly 30 

15 is applied, the plates 30a and discs 30b of the 
low/reverse brake assembly 3 0 engage each other 
and a frictional force is produced between the 
plates 30a and discs 30b* Because the plates 
30a are stationary, as they are connected by the 

20 connecting member 44 to the transmission housing 
12, the frictional force holds the discs 30b 
stationary, in turn, holding the connecting 
member 45, connecting member 70, connecting 
member 64, first planetary carrier 54, second 

25 annulus gear 62 and third planetary carrier 68 
stationary. 

When the second brake assembly 32 is 
applied, the plates 32a and discs 32b of the 
second brake assembly 32 engage each other and a 

30 frictional force is produced between the plates 
32a and discs 32b. Because the plates 32a are 
stationary, as they are connected to the 
transmission housing 12, the frictional force 
holds the discs 32b stationary, in turn, holding 

35 the third annulus gear 72 stationary. 

Referring to FIGS* 2 and 3, when the 
transmission 10 is desired to operate in first 
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gear, the underdrive clutch, assembly 22 and 
low/reverse brake assembly 3 0 are applied. This 
causes the second sun gear 58 to rotate and the 
second annulue gear 62 to be held stationary. 
5 As a result, rotation of the second sun gear 58 
causes rotation of the second pinion gears 61 
and the second planetary carrier 60. Because 
the output member 16 is connected to the second 
planetary carrier 60, rotation of the second 

10 planetary carrier 60 causes the output member 16 
to rotate. This arrangement of the gear 
assembly 20 produces a gear ratio of 3.55. 

When the transmission 10 is desired to 
operate in second gear, the underdrive clutch 

15 assembly 22 and the second brake assembly 32 are 
applied. This causes the second sun gear 58 to 
rotate and the third annulus gear 72 to be held 
stationary. By holding the third annulus gear 
72 stationary, the third planetary carrier 68 

20 and second annulus gear 62 rotate. As a result, 
the second planetary carrier 60, third sun gear 
66 and output member 16 rotate at a greater r.p.m. 
than in first gear. This arrangement of the 
gear assembly 20 produces a gear ratio of 2.55. 

25 When the transmission 10 is desired to 

operate in third gear, the underdrive clutch 
assembly 22 and the three/five brake assembly 28 
are applied. This causes the second sun gear 58 
to rotate and the first sun gear 52 to be held 

30 stationary. As a result, rotation of the second 
sun gear 58 causes the second planetary carrier 
60 and first annulus gear 56 to rotate. By 
holding the first sun gear 52 stationary, the 
first pinion gears 55 and first planetary 
35 carrier 54 and second annulus gear 62 are made 
to rotate. As a result, the second plane tary 
carrier 60, first annulus gear 56 and output 
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member IS rotate at a greater r .p.m. than in 
second gear. This arrangement of the gear 
assembly 20 produces a gear ratio of 1.64. 

When the transmission 10 is desired to 
operate in fourth gear, the underdrive clutch 
assembly 22 and the overdrive clutch assembly 24 
are applied. This causes the second sun gear 58 
and second annulus gear 62 to rotate at the same 
speed. This causes the second planetary carrier 
60 and output member 16 to also rotate at the 
same speed. This arrangement of the gear 
assembly 20 produces a gear ratio of 1.00. 

When the transmission 10 is desired to 
operate in fifth gear, the overdrive clutch 
assembly 24 and the three/five brake assembly 
are applied. This causes the first planetary 
carrier 54 to rotate and the first sun gear 52 
to be held stationary. As a result, rotation of 
the first planetary carrier 54 causes the first 
annulus gear 56 and output member 16 to rotate 
at a higher r .p.m. than in fourth gear. This 
arrang emen t of the gear assembly 2 0 produces a 
gear ratio of 0.75. 

When the transmission 10 is desired to 
operate in reverse gear, the reverse clutch 
assembly 26 and low/reverse brake assembly 30 
are applied. This causes the first sun gear 52 
to rotate and the first planetary carrier 54 to 
be held stationary. As a result, the first sun 
gear 52 rotates the first pinion gears 55 which, 
in turn, rotate the first annulus gear 54 
backwards. Rotation of the first annulus gear 
56 causes the second planetary carrier 60 to 
rotate which, in turn, causes rotation of the 
output member 16 in a direction opposite to the 
other gear positions. This arrangement of the 
gear assembly 20 produces a gear ratio of -3.00. 
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Accordingly, the five-speed automatic 
transmission 10 has a unique arrangement of the 
planetary gearsets 46, 48 and 50 to achieve a 
0.75 overdrive ratio in fifth gear. The unique 
arrangement of the planetary gearsets 46, 48 and 
50 results in ratio steps of small to medium 
magnitude. 

The present invention has been 
described in an illustrative manner. It is to 
be understood that the terminology which has 
been used is intended to be in the nature of 
words of description rather than of limitation. 

Many modifications and variations of 
the present invention are possible in light of 
the above teachings. Therefore, within the 
scope of the appended claims, the present 
invention may be practiced other than as 
specifically described. 
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CLAIMS 

1* A five-speed automatic transmission 

for a vehicle comprising: 

a transmission housing; 
5 an input member; 

an output member; 

a plurality of planetary gearsets for 
changing a ratio of torque between said input 
member and said output member; and 

10 a plurality of clutch assemblies to 

selectively couple said input member to 
predetermined gears of said planetary gearsets 
and a plurality of brake assemblies to 
selectively couple predetermined gears of said 

15 planetary gearsets to the transmission housing; 
and 

means for allowing said output member 
and a planetary carrier from one of said 
planetary gearsets and an annulus gear from 
20 another of said planetary gearsets and a sun 

gear from yet another of said planetary gearsets 
to rotate simultaneously. 

2. A five-speed automatic transmission as 

set forth in claim 1, wherein said planetary 

25 gearsets comprises a first planetary gearset, a 
second planetary gearset axially spaced from 
said first planetary gearset and a third 
planetary gearset axially spaced from said 
second planetary gearset. 

30 3. A five-speed automatic transmission as 

set forth in claim 2, wherein each of said 
first , second and third planetary gearsets 
comprises a sun gear, an annulus gear and a 
planetary carrier having a plurality of 

35 circumf erentially spaced pinion gears disposed 
between said sun gear and said annulus gear. 
4* A five-speed automatic transmission as 
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set forth in claim 3, including means for 
allowing said planetary carrier of said first 
planetary gearset and said annulus gear of said 
second planetary gearset and said planetary 
5 carrier of said third planetary gearset to 
rotate or remain stationary simultaneously. 

5. A five-speed automatic transmission as 
set forth in claim 3, wherein said clutch 

i 

assemblies comprise a first clutch assembly to 
10 couple said input member to said sun gear of 

said second planetary gearset, a second clutch 
assembly to couple said input member to said 
planetary carrier of said first planetary 
gearset and said annulus gear of said second 
15 planetary gearset and said planetary carrier of 
said third planetary gearset, and a third clutch 
assembly to couple said input member to said sun 
gear of said first planetary gearset. 

6. A five-speed automatic transmission as 
20 set forth in claim 3, wherein said brake 

assemblies comprise a first brake assembly to 
couple said transmission housing to said sun 
gear of said first planetary gearset/ a second 
brake assembly to couple said transmission 

25 housing to said planetary carrier of said first 
planetary gearset and said annulus gear of said 
second planetary gearset and said planetary 
carrier of said third planetary gearset, and a 
third brake assembly to couple said transmission 

30 housing to said annulus gear of said third 
planetary gearset. 

7. A gear assembly for a five-speed 
automatic transmission of a vehicle for changing 
a ratio of torque between an input member and an 

35 output member, said gear assembly comprising: 

a first planetary gearset; 
a second planetary gearset axially 
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spaced from said first planetary gearset; 

a third planetary gearset axially 
spaced from said second planetary gearset; 

each of said first and second and 
third planetary gearsets comprising a sun gear, 
an annulus gear and a planetary carrier having a 
plurality of circumf erentially spaced pinion 
gears disposed between said sun gear and said 
annulus gear; and 

means for allowing said annulus gear 
of said first planetary gearset and said 
planetary carrier of said second planetary 
gearset and said sun gear of said third 
planetary gearset to rotate simultaneously. 

8. A gear assembly as set forth in claim 
7, including means for allowing said planetary 
carrier of said first planetary gearset and said 
annulus gear of said second planetary gearset 
and said planetary carrier of said third 
planetary gearset to remain stationary or to 
rotate simultaneously. 

9. A gear assembly as set forth in claim 

7, wherein said means comprises at least one 
connecting member interconnecting said annulus 
gear of said first planetary gearset and said 
planetary carrier of said second planetary 
gearset and said sun gear of said third 
planetary gearset. 

10. A gear assembly as set forth in claim 

8, wherein said means comprises at least one 
connecting member interconnecting said planetary 
carrier of said first planetary gearset and said 
annulus gear of said second planetary gearset 
and said planetary carrier of said third 
planetary gearset. 

11. A five-speed automatic transmission 
for a vehicle comprising: 
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a transmission housing; 

an input member; 

an output member; 

a first planetary gear set; 

a second planetary gearset axially 
spaced from said first planetary gearset; 

a third planetary gearset axially 
spaced from said second planetary gearset; 

said first and second and third 1 
planetary gearsets comprising a sun gear, an 
annulus gear and a planetary carrier having a 
plurality of circumf erentially spaced pinion 
gears disposed between said sun gear and said 
annulus gear; 

means for allowing said output member 
and said annulus gear of said first planetary 
gearset and said planetary carrier of said 
second planetary gearset and said sun gear of 
said third planetary gearset to rotate 
simultaneously; and 

a third brake assembly to selectively 
couple said annulus gear of said third planetary 
gearset to said transmission housing to remain 
stationary simultaneously. 

12. A five-speed automatic transmission as 
set forth in claim 11, including means for 
allowing said planetary carrier of said first 
planetary gearset and said annulus gear of said 
second planetary gearset and said planetary 
carrier of said third planetary gearset to 
remain stationary or to rotate simultaneously. 

13. A five- speed automatic transmission as 
set forth in claim 11, including a first brake 
assembly to selectively couple said sun gear of 
said first planetary gearset to said 
transmission housing to remain stationary. 

14. A five- speed automatic transmission as 
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set forth in claim 11, including a second brake 
assembly to selectively couple said planetary 
carrier of said first planetary gearset and said 
annulus gear of said second planetary gearset 
and said planetary carrier of said third 
planetary gearset to said transmission housing 
to remain stationary simultaneously . 

15. A five-speed automatic transmission as 
set forth in claim 11, including a first clutch 
assembly to selectively couple said input member 
to said sun gear of said second planetary 
gearset* 

16. A five-speed automatic transmission as 
set forth in claim 11 , including a second clutch 
assembly to selectively couple said input member 
to said planetary carrier of said first 
planetary gearset and said annulus gear of said 
second planetary gearset and said planetary 
carrier of said third planetary gearset. 

17. A five-speed automatic transmission as 
set forth in claim 11, including a third clutch 
assembly to selectively couple said input member 
to said sun gear of said first planetary 
gearset. 

18. A five-speed automatic transmission as 
set forth in claim 11, wherein said means 
comprises at least one connecting member 
interconnecting said annulus gear of said first 
planetary gearset and said planetary carrier of 
said second planetary gearset and said sun gear 
of said third planetary gearset. 

19. A five-speed automatic transmission as 
set forth in claim 12, wherein said means 
comprises at least one connecting member 
interconnecting said planetary carrier of said 
first planetary gearset and said annulus gear of 
said second planetary gearset and said planetary 
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carrier of said third planetary gearset. 

20. A five-speed automatic transmission 

for a vehicle comprising: 

a transmission housing; 
5 an input member; 

an output member; 
a first planetary gearset; 
a second planetary gearset axially 
spaced from said first planetary gearset; 
10 a third planetary gearset axially 

spaced from said second planetary gearset; 

said first and second and third 
planetary gearsets comprising a sun gear, an 
annulus gear and a planetary carrier having a 
15 plurality of circumf erentially spaced pinion 
gears disposed between said sun gear and said 
annulus gear; 

means for allowing said output member 
and said annulus gear of said first planetary 
20 gearset and said planetary carrier of said 

second planetary gearset and said sun gear of 
said third planetary gearset to rotate 
simultaneously; 

means for allowing said planetary 
25 carrier of said first planetary gearset and said 
annulus gear of said second planetary gearset 
and said planetary carrier of said third 
planetary gearset to remain stationary or to 
rotate simultaneously; 
30 a first brake assembly to selectively 

couple said sun gear of said first planetary 
gearset to said transmission housing to r emain 
stationary; 

a second brake assembly to selectively 
35 couple said planetary carrier of said first 

planetary gearset and said annulus gear of said 
second planetary gearset and said planetary 
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carrier of said third planetary gearset to said 
transmission housing to remain stationary 
simultaneously; 

a third brake assembly to selectively 
5 couple said annulus gear of said third planetary 
gearset to said transmission housing to remain 
stationary simultaneously; 

a first clutch assembly to selectively 
couple said input member to said sun gear of 
10 said second planetary gearset; 

a second clutch assembly to 
selectively couple said input member to said 
planetary carrier of said first planetary 
gearset and said annulus gear of said second 
15 planetary gearset and said planetary carrier of 
said third planetary gearset; and 

a third clutch assembly to selectively 
couple said input member to said sun gear of 
said first planetary gearset to rotate 
20 simultaneously. 



WO 96/01381 



PCT/US95/08251 




•rl 



SUBSTITUTE SHEET (RULE 26) 



PCT/US95/08251 




SUBSTTTUTE SHEET (RULE 26) > **> ^ ^ 



WO 96/01381 



PCT/US95/08251 




5 Speed Overdrive 



GEAR 




GEAR RAW 


CI 


C2 


C3 


C4 


C5 


C6 


1 


R2+1 


3.55 


X 








X 




2 


(R2+1) - R2(R3/R3+1) 


2.55 


X 










X 


3 


(R2+1) - R2(R1/R1+1) 


1.64 


X 






X 






4 


1:00 


1.00 


X 


X 










5 


R1/R1+1 


0.75 . 




X 




X 






REV 


-R1 


-3.00 






X 




X 




Spread 


4.73 














Planetary Size Rf 


3.00 














R2 


2.55 














R3 


1.55 















SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US95/08251 



A. CLASSIHC ATIOI^F SUBJECT MATTER 
IPC(6) : F16H 57/10, 3/62 

US CL : 475/ 275, 276, 279, 2S0, 282, 284, 2S6, 288, 290 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 475/ 275, 276, 279, 280, 282, 284, 286, 288, 290 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 
A 

A 
A 



FR, A, 2,483,553 (PRAGA-ZAV) 04 DECEMBER 1981, FIGS. 
3, 6 

US, A, 4,660,439 (HIRAIWA) 28 APRIL 1987, FIGS. 2, 3, 4 

US, A, 3,946,623 (MURAKAMI ET AL) 30 MARCH 1976, 
FIG. 2,3, 4 

US, A, 5,069,656 (SHERMAN) 03 DECEMBER 1991, FIG. 1 
US, A, 5,167,593 (PIERCE) 01 DECEMBER 1992, FIG. 1 



1-3, 7, 9, 11, 
13, 15-18 

1 

1 



I I Further document! are listed in the continuation of Box C. | j See patent family annex. 



• 


Special categoric* of eked docuna 


mt 


T 


"A* 


rtocmnf ill finhif ft* general atoto 
to be erf particular relevance 


o/theaitwai^iiBo4cnulcred 




•E* 


carter document pufcliafced on «r aJ 


the fin ia>iiMiiiw1filanikaa 


•X' 




doctaaci* which may throw doubt 
cited to catehln* the |»ibfratk» i 
•fecial reason (at apedfied) 


i on priority chvim(i) or which m 
late of another citation or other 


rr 


•o- 


rtrmarvirt fdcniaf to an onl dm 


ckawre, bk, cxhMbca or other 




•p. 


rinrtawrnt pnhfahi t\ pi im to the jpat 
the priority date cleaned 


^national fffiaf date hot kter then 





later doctnaenl published after the inteimtk^ filio* c^ or prwrity 

date and nc<aicooaictw^ 

pran«n>le or ihcory vndcr^yanf tea swcntion 



t of particular relevance; the churned invention cannot be 
d novel or cannot be cqanlr mt to involve an inventive rtep 
when mc docuncot hi tak 



of particular irktvancc; the churned h ivculiuu caonot he 
to hwotve an axrentivo atep when the document m 
with one or more other ouch documents, each cocabmstion 
m to* art 



of the aame potent haSfy 



Date of the actual completion of the mtentatkmal aearch 
02 AUGUST 1995 



Date of mailing of the international search report 

240CT1995 



Name and mailing address of the ISA/US 
ConanUaooer of Patents and Trademark! 
BoxPCT 

Washington, D.C. 20231 
Facsimile No. (703) 305*3230 




5 
OI T> 
Telephone No. 



]fYU/flLt/o 

f703) 30S-2168 



Form PCT/ISA/210 (second aheetXJuly 1992)* 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
^a^LURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES ' 

□ COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 



JMS PAGE BLANK 



